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The Et u a sin Co ntine nt is thela JgC5t C O皿tin enも on the e 町t血 which con sists of va.･io .l Skl ndB Of
c止m 3t飽 aAd su r鮎 e c ondition s stlCh a8tropicalrain foreBt,i - dte mperate c旭m ate,d - t,Steppe,glas s
land
･
taiga･t - dr a aLnd so on ･ T he s 血 e co ndition which iBin clu 血 g v esetatio n of EtLr aSia n Contin ent
pl野 S Ve ry im porta nt r ole in the fo- ation ofgl mi 1c止m ate･ Mo nso血 is one ofthe hrgest platea tl
in Eur asian Con 血 en七 - d pla･y8 a酢 eat role in dry air n aB8fo- atio n a nd 8trtl Ctu re Change of I3aiu
A.ont(Kato,1985･1987), whichis on eofthe 皿OBtim po rtz ntphen o men ain A5i乱n M o ns o on r egion . T her efo, e
itjB W ryim po rb 皿t tO in Ⅶらtigate the char a cteristics ｡fc 血 ate o v町 M ongolia to clarib,its r ole on the
glob alc血 1a･te.
The ptl rPOS eOfthis stlldyi8 tO 血 路tipte cha r a c七eriBtic s ofらeaL50 naland ditu nal change of81q -
hc e 皿 eteO mlogicalele m e nt8 a nd stl 血 e hea･tb alan c ed T h噂 e ar eⅥ 町 inporta血 fa血 'rto Ⅶder5tand
atm osphere-land h ter 虹tion - d ajl m a畠B for matio n over Mo ngolizL T h87Std a cezneteor olgicd obser-
vatio n has bee ncarried otLt 血o m 3 0Septem ber of 199 3up to n ow ,to sttldy the diln Z1aland さeaBOnal
v ariation of5 11血 ≡e m ete or ol由cale 血 e mi by u sing A A N D E RA Antom atic WeatherStatio n(A WS)in
the Ba mtzD b a a(48o55'N,106o4'E)in the Northe rnpa rt Of Mo ngo 血 .
T he results are BuZ nm a rized a8fono w s= So me ab rupt cha ngesofstLrfw e m eteo mlo顔 al ele m e'工由
ar er - gniz edin もr a -itio nals ea s o n s血 Itan cK)Ⅶ Slyin Ba m 1nkha 迅 乱in the No rth鉦 n P art Of Mongolia
tF an aly d AWSd ぬ fro mlate Septe mber1993to mid- No - her1994･ A brupt ぬ e of T(air te Ⅱト
pc9
'
at廿 e(20 oC)),q(speciBc hu midity(2g/kg))a nd at m ptinc r ea s e of albedo occⅦ T ed in mid_N｡veEnber
1994
,
血ich s ugg也t thai ab - pt de cr e a s e Of Tand q mightbe rdatedto s 血 皿 OW C OY 町, 放 ｡ m mi d_
No v ezd erto mid-fTebrtlaZy th肝 e mightbe ぬ ble B R OW e w er(albedo w m oretha n0.5)on the 白d a c e,
h this period Tw as b 血o w 1 15
oC a 皿d 皿et r adiatio n 既Pr - ed n egative vahe -d d主l - alrange ofq Ⅶ
5 man(1g/kg)which is hkelyto - aL eva･po r a[tio n c au s ed by 比tle w zxter yapo r. In mid-Mar ch 1994abm pt
in c re as e Of T(200C),q(2g/kg)o ccl.- d 弧 d aShe rthis pe riod diqrna hzLZlge OfBpeCi8c lmnidity beca m e
larger(2g/kg)tha n wiEter･ A fte rthis period 血 oon de cr e a s e ofq which ca n be rela.ted e 血 血 m ent
c 孤 児 d bygro w n t ni- d la･yT bec o m edo mizLant respo ndedto large SC n Sible he a･t 血 Ⅹ . h mi d-Jtn e 1994
abrupt in crea s ed ofq(5g/kg)o - f r ed- A fterthjB Period diu r nalra nge ofq bec a melaLrger(5g/kg)and
dit - al r 皿 ge Of pote ntialte mper- re be c am e S malle r - a hte血 heai flq 3(be ca m e main c o mpo n ent
of hea･t b 血 ce. T he s e r - llts s uggests thatin the - no r sBeaB On large a凪 o - t Of pr e cipitakio n m a･y
c o ntrihte to T OW the v egeta[tio na zldin crea s e ofsiOn m O由ttu ea ndev3PO r atio n丘o m the su - e ･ h ea rly
Septe mbe ra･bn lPt dz,cre ase Ofq(5g/kg)oc c tlr r ed 皿 d dill m al raEnge Ofq be c am e 印 1 aL(2g/kg)s am ea S
sprmg･ Altho t1ghthe afte n o o ndec r e ase Ofq Ⅷ n
'
t e nc o t ntered 皿 d se n siblehe a上f 山Ⅹ w a s Sm allerthan
sprmg which im phestht the r e wa s not e n o 11ghFO 打払 of mix ed hye rto rais eentrai m t.
1 Intr oductio n
The Etl ra Bian Cor[tin e nt is thelargest c o ntin e nt on t he earth with ha s variotlBkinds ofch n ates and
slufac ec o nditions,e･g. tropicalrain for e st,h mi dte m pe r ate d 血ate,des ert,step pe,glassland,taiga,tu ndr a
1Ⅰ舶 tittlte Of Gゎ s cienc e
,Univ e r sity of T5nktlba
2九払istry of Nat.. re a nd Environ m 也t,Mongoha
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a nd 5O On ･ T he s u rface c o zlditio 皿in dlld田 Vegeta土ion of Etu a siazI Contin e nt pュ野 s V e ryim po rt.a JIt r ole in
fo r mation ofglobal dim ate･ M - goha is o ne of the la rge st phtean h E u asia n Contin ent.
T he structtLt eChむ1ge in the B 血 丘o血 in C出血a and the z10 rthw a rd 血i氏 ofthe pola r丘o ntin
the EⅦ r asia se e m sto be r espons e t ohea･1:ing fm m the gz
･
o ln d i丑 the s emia rid r egio nfrozn Thkla M 血
to No rth C hin aincluding Mo ngolia nPl如 e a u･(Kato,198 5,1987)Bah frontia o ne ofthe m ostim p?rtazEt
pheno men ain Aaia皿 MozI S On region ･ The reforeit,is very lm POrt血 t toin v鴎tigatethe charaL:teri8tic80f
clim ate o v e rM ongoha to chrilithe its role in effect ofglob alc払n ate･
T he ptJq O Se Ofthis stndy is to iny e 5tig血 e chara cteristic s ofsea 5 0 nala nd ditJr nalcha nge ofsu r-
fa c em eteo rologic al ele m ts a nd surface he at balan c e. T hey a r e Ve ry ⅡnpO rta血 fa ctor to tm de rsta 皿d
a･tm osphe r&1and inter a ctio n oⅦ r Mongo払 ･
2 0 bser vation of s u rfa c e m ete or ological ele m e nts a nd e nerg y
bala n c e
2.1 T he O bs e r v atio nSite
T he Ba m unk haLr a aObservatio n site(4=8o55'N,106o4′E)is ID Cated on the ty pic al topographic
M ongo 血 Pla･te a･11 ,abo llt 150 km no rth of Ula a nbata rCapital in the n orthe m pa rt of Mo ngolia . T he
al七itllde ofthe 由te 由 806･9m abo v e sea le vel. The H之nghai Mo11出 血 of altittLde of 2000- 4000m are
located abotLt 50O kns o 11th 可eSt Ofthe site . The Ee ntei M olmtain s of alti 加de of1800' ) 2800m a re
lo cated abol =t 180 km sovth eas七 ofthe site. T he BtLr engh n M o lnta血 8 0f altittlde of 1500- 2000m a re
located abollt lOO 血north w estof the site. A streaLm
,
Hara R iv e z･ rtLnS fFO n SOtlthto n o rth about500m
e 出t Ofthe 由te ･ T he s辻eislocatedc e nter ofa - u 血 a a vi1lage ･ Seマ町 altw o orthr ee storiedstru ctllre
a 托 5 tl Ⅱ 0 1 nded abo llt･ 50m aL=Olm d the site . w h血 is s a[tisBed with Standard of Eydor o m et orologic al
R飴 eaLr Ch hstittlte Of Mongo払 ･ T he poptdatio n of B aingolstLn is abolt6000･
2･2 M et hod ofSt d a ce M eteo r ologic al Ele m e nts Observ atioh
T he anto m atic we athe r stiXtion (A A N D E R A2704)has be en used for long-terrn 皿 皿 比o 血 g st zr-
hc e m或 eor obEic al ele m eEtS , It c o zbists of3-cups a zLe m Om ete r, a re 由 ta nc ethe r m o =血 ,hygroBC OPic
bl midio = 把ter,tw o PyraJIO m eter(d m w ard and llPW ard solar radiation)fo r m ea s血 g m rface m eteoro-
logicalde m e nts. Air te mper a,tⅦr e,r ehtiv e血1mi dity a nd wind speed ¶杷 re m e a S tl r ed at lm a nd 4m a nd
the dDW - a - dllPW a rd solaLr r adiation w ere n e as町 ed at4m abov ethe g ollZld stl 血 e ･ T his ay5te m
hasbee 皿 OPerated by solar cdlpo ve r m odule and data ha.v e bee n r ecorded a･11tO m a･tic any by a daLta
logging syste m ev e ry30m 血tt飽 丘o m October 1993. Wind speed w a s m e a S t md a s a30- mim tes ave r age
bllt an othe r s urLT2LD em eteOrOlogicalele m e Ⅱts w e re me a sl 汀ed a s a nizu ;ta nt - 釦 u5 Vahe ･ T he sto red data
v e r モ c ollected by a portable per 弛 nalc o rnpllter O nce thre e m Dnths ･ h the fo 1lowing - alysis the Lo c al
St 皿 da rd T in e(LST;GM T＋8ho urs)w astu cd.
2.3 Met hod ofStl rfa c eEn e rg yBala n c eCalc11 atio n
S 血 he at baユa n c eis cab:ulatd tv bo 聡 n ratio m ethod BLS fo uow s.
1. Soil Heat Flt Ⅸ
G - cRRn (i)
G adld cR are Soil he at且tLX(W m‾
12)a nd em pric al con sta zlt(- 0･1),respectively.(Brutseart,1992)
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2･ Late nt He at of Ev aporatio n(Ro ndo et al,1 9 94)
l - 2･50× 106 - 2400T (2)
3. Bo w en REtio(Ro ndo et al,1994)
Bo - 驚諾 (3)
Bo,cp'Tl'T4'ql'q4 a re bow en r a･tio,8P∝iEc heat of air at c o n staLnt Pr 髄Stlre(- 1005(Jkg
‾ lK
‾ 1),air
te mper attLr ea･t lm a nd 4m(E),spe ciBe hl mi dity atlm a nd 4m(kg/也),respectively.
4･ The Rate of Eva･po r atio n(Ko ndD et al,1994)
E - 長講 (4)
E is 血 e ofe v apora 血 n(k苫m
‾ 2
s
- i
).
5･ T he Ra･te ofEvapor atio n(EoJldo et al,1994)
H - Bo xIE (5)
H i5 Se n sible he at 且n x(W m
- 2),
3 Seas o n al and D iur n al Changes of Su rface M ete or ologicalEl-
e m ents
3･1 Se a 紺 nal Cha nge
FigtL re1 show s七im e s eri思 Ofllday- ru - ing m e an v al11e50fair te nperattLr e and spec近c h mi dib,
なo m October 1993to Septe mber1994･ h the mi d- No Ⅶ 血ber 1993 11da㌢ m m g n 肥a n Valu 岱 Of air
te Enpe r atur e 血 e as ed abo ut 20
oC and spe cific lmmidity ako decrea s ed abollt 2 蛋/kg dtl血 g 那 r al
da[5rS･ h the mid-M a 血 1994 1 1da･y-ru -ing valn 思 Of airte mperatu rein c m 8 ed abo 止 20
c C and speciBc
h mi dity n cr e a s ed aboll七 2g/kgdllring a w eek･ In the mi d-J un e1994 llday-m n 血 g m ea n vahe s of
8p耽iBc h midityin - a8 ed a･bollt 5 g/kg 血 血 g s e v eraldaEy8 ･ h the late rAllgtd 1994 l lday- ru n血 g
m ean valtI 思 Ofsp∝ific ht midity de cre a sed 5g/kg d 也g s ev e ral d3yS . Air tem pe r at町 e and speciic
hn mi dity v aried wi th the s a m epha s eex c ept the begin n血g and end ofs um m e r s e aso n･ hc re a紙 a nd
decr e a se ofsp 町 政 htl mid晦 a･t the begin ning and the end ofslⅡ 皿 e r S ea 印n mightbe rel血ed air m as s
e x change ,
FiglJ= e2 show stim e s erie s 0f d aily pre cipita.tio n fro n October1 993to Septe mbe r1994. h Bm l-
u nkha ra m ost ofpre cipitation o c- f red in st m er sea s on fro m Jt n eto A 岬 血 ･
Figu re3 Show s tin e Eierie B Ofll da声 n m n ng m ea 皿 Ⅵ血 飽 Ofglobal s olar r adia.tion fro m Octobe r
19 3to Septe mber 19941 In ea rlyJll n e1994 dow n w a rds okLr r adiation sldde nly di!C r e a S edby 10 M J/day.
The didTe r e n ce betwe e ndo w 且 W a ･･d and u pw a rd 5 0hr radiation wa s v ery s mallv alu elessthan 5 M J/da'y
fro m No - he rto middle of Febru ary. Ex c ept this s e a 甜 nthe di6e 一 皿 Ce W a s m ore th an 10 M J/day. The
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sm all difFm c ebetⅦ ezl dD W n WaJ.d a nd llpW a rd s olar raLh tio nindic a･t鴇 that albedo w as highvaln e as
fo uo ws.
FigtLre 4 sho w stin e 5eri6 Qf l ld野 S rt ml mg m ea n Valu es Qf air te mperatw e a nd alb
edo fro m
october 1993to SepteI 且be r1994･ In middle of No y mi 19 93 al bedo s uddenlyin c r ezLS ed byO･4 to O･9･
h middle of Febr tl ary1994 albedD de c r e a s ed byO･4 to O13･ T he abm pt in e rea B eOfalbedo 札ndthe ab rupt
de cre a s e ofair te m pe r at1 ∬ e Wer e O CCtlr r ed sim nlta n∝ m dy bllt the
･
abrupt d m e ofalbedo a nd ab rupt
hcre a 紀Of air te mpera･tt u e occtlred with o n e m OZlth l喝 , It w a s spe c uhted that the tra n sitionfr om
a ut11 m 】1 tO winte r w a s related to c oldair mas sand Sn o w Cov er btLttra n sitio nfro m wiⅡter to sprl ng W a s
o cct F ed by stJrLhc ehezlting abo llt O n e m O Eth after S no w C O - Wa sdespaired･
3.2 D i11 rn al Cha nge
To clad･ifys e a s o nal m ar ch of diln nalc)rCle ofpote ntial七e mperattLr e and BPe Cific hu midity 血ich
is A ely 七o e 坤 rCSS the s 血 e Bo wem r atio,w e show 由 tha=t the plot of(0,q)of ho u rly data of de cadal
m e anvalu e5丘o m October 1993to Septe mber 1994in Fig1 51 h the alls e a s o n sthe diu r nal r a nge of
pote 血ialtem pe mttL r e W as abotLt 15 Kex cept卓n the su n -e r･ h the wiLter 缶ornmi ddle of No v embe rto
middle of March the di11 r nalr 皿 ge Ofspe ei6c h midity Ⅵ 髄 abo tLtlg/kg･ h the spring fro m l出 erM ar ch
to e a rly JtLAe the diu r nalr ange ofspe ci五c hllmidity w a sabo ut 2蛋/kg ･ In the Bu m m er from mid 瓜e of
JtLn etO late r AnEt岨t thedi. 皿 alr an酢 Ofpotez[tialte n pera七u re w a s abo llt 10 H andthe diu rn alrange of
spe ciGc hu mi dity Ⅶ 4 g/kg. h the a utt m fro m e a zly Septem be rto e 打1y No - ber the diu rnalr a皿ge
of 野 郎 赴 lmmidity wa s abo llt 2g/kg. h wintq 也e di d r ange ofspeci血 b 血 dity w a s s n aner thaLn
a nother 魯飽 SO n S血i血 night be rda･tedtha･t w ater v apo r w a s v e rylittle and ev 3PO ra･tio n丘o mthe su rfaJ= e
mightbe s m an and m ost of w aih ble e n e rgymightbeco m e s ensible he at anx ･ h spring a sthe potential
te mpe ra.ttLr e 血｡ re a s ed ,the spe cific hu 血 dityinc r e a s ed in the mo ming･ A ltho-1ghin the afte n o o n as
the potentialte mper attLr ehc rea s ed ,the specific hu mid 辻y deα e as ed. ItiB 地 ely to re 5PO n野 that aB the
nix ed hyergre w,the etr 血 ezEt Of dry air bec o m e血 皿 血 弧 t aZld the soil s皿rfa L, ebe co m e v e ry dLy･ In
sll m n e rdi m d raLnge OfpotezEtialte m pe r a･tll r e W as S malle rth an another s ea - n s andthe diu n alr a nge
ofspeci&c blmidity w asthelargestv ahi2SOfthe aA sea s o ns†which 5tlggeSt that the eⅦ 一PO r atio nfro m the
s 血 w as W ry hr%e a nd la.tenthe a･tAnx nightbe t nain co mpo n e zlt Ofs 血 e he atb ala n ced h a uhl m n
the dit F nd rBdlge Of bothpote zltialt 弧 pq a･tU ea nd spe cjBc hlmi dity w e re s a m e a sspringbllt there ⅥⅧ e
no aEte mo o ndEC 托a8 eOfspeci8c h mi dity,W hichim plie s tha.i there w as n ot e n o 11ghgro w也 of mixed l野 e r
to raise e Ⅱtrain m eⅡt.
4 Sea so nal C ha nge of Surfac e‡Ieat B ala nc e
Figtue 6sho wstim e seri也 Ofl lda押 r - ning m e zL n T all. eS Of hea土b ala n c e co mpo n
er[ts fro m October
1993to Septe血ber 1994･ Fr o mmi d- No m ber1 993to mi d-Febrt La ry 1994net m dl atio 皿 eXpr 伐 らed negatiye
valn 缶 C O r6 pOnd to highalbedo valtl e SaLnd lo v air te 皿per atttr e･ T his stlgge StS tha･tin this p 血 od the
sl 血 e stable sz10W C O V町 血 tedto highal bedo valu c5andin c o 血 gr adia^ io zI W a s S mal ler tha nolltgO lng
r adiatio n. The n ega･tive v a山 飽 Of皿etr adiatio n 坤 be ai htedto ke eplow air te mpe r att u e･ h March
aEnd April1994Sensible heat&tLX W a s S m an and alm o sts a m e Valu es a Shtenthe a･tflu x･ h e aLrly M a･y 1994
the se nsible he at fhx 血c 托 a S ed a nd be c o m ehrger tha nlate =t he at 且tLX ･ Ⅰ皿 the mid-Jt n e1994 late nt
Le a.t且t Kincre a s ed 皿 d beco m e 血 ge rtha n Se n sible heaLt COr r 朗PO nd to abrupt spe ciBc h mi dityin c r e a Be･
Its㊤e ms that the hrge Ⅵ 血 鵡 Ofthe late nt he at 且tlX in the s t･ - s e aLS On Z nightbe rehted wi th sll rfa c e
vegetation and eva:por ation ･ h the Angu st 1994 the latent he at flu x a nd s e nsible heat且1 m W e re Sho wn
s a血 e Valtle5.
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5 Co n clusio n
The 托 S.止ts a r e stl止 止n ad2=ed aBfQllD W S.･ So m e abrllPt ChBtZlgeS Of s1 1血 e ･ne七e orological ele m ents are
re c ognized in tr aDSiもional紀 a 8 0nS B 血 1ta ne o.血 yin Ba m unkh肝 a ain the Northe r npartof Mo ngolia by
an aly釈 d A W S da･ta 缶otn la加 Septe nber 19 93to mi d-No vember 1994･ A bm pt dec r ea 班 Of T(air te m-
per ature(20
o C)),q(spe cific■lm mi dity(2g/kg))a nd abru ptincreaL5e Of albedo o curr ed‾in mid- Nove mber
1994,w hich suggc5t tha･t abrupt decrea s e ofT and q J nightbe rela,ted to s urfaLD e Sno w Co v er. 放o 皿 mi d-
NoⅥ 血berto mid- Feb m arythe r emightbe stable 5 n O W COV ET(albedo wa s 皿 Or etha n0.5)o n the 飢l血 ee.
h this period Tw a sb血o w 1 15
o C - d zLetr adiatio n e xpr essied n egativ e v altle a nd dil - alr a且ge Ofq w as
s m姐(1g/kg)whichis 此 elyto sm an e Ⅵ甲O ration ca u s ed bylittle water▼a.por. h mi 血MaLrCh 1994abrupt
iJI C r ea S e OfT(20 o C),q(2g/kg)o cc w red a nd afte rthis period dltlm alrange ofs peci&c hllmi dity bec a m e
la rge r(2g/kg)th 狐 winter･ A fte rthis period after n o on de cre 誠 e Ofq which c an be rehted entr 血 皿 ent
callSed bygrow n mixedla･yer be co m edo 血 弧 t r e spo nded to hrge sen sible heat aux ･ In mid-June 1994
abruptin cre as ed of q(5g/kg)o ccu r r ed･ A 免e rthis pe riod diu rn d ra nge of Abec a Jn elarger(5g/kg)a nd
ditJ皿 al r anse of potentialte mpe r atl止e be ca me Br n a皿er and late nt heat 且1Ⅸ bec a ne 血 aiJI C O mPOA e nt
o‖ Ⅰ組t balan ce･ T he 粥 re5ults 5tlggE 5tS that h the stl皿 e r S e a s o nla rge B u nO un七 of precipitatio n･m 野
co Jlt ribute to gr o wthe y egetation a 且din c托 a Se Ofs oil m oisttL re and e v aporatio n丘o m the 8u rfaJ=e ･ h ea∫1y
Septe mber abrtlPt de c r e a s eofq(5s/kg)o c c-ュrred a.Ld di - alr a nge ofq becaLm e S m aA(2g/kg)sa m 金 a s
sp 血 g. Althot1ghthe a氏ern o o nde cre ase Ofq Ⅷ
'
t enco u zltered andse n sible he at aux w a s s mallerthan
spn ng wh 血im plie stht the re wa s n ot en Ollghgr o w比 of mix ed h.yet to rais e e ntrain m e nt.
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